Abstract -Substituent e f f e c t treatment o f DF,ISO a c i d i t i e s o f f a m i l i e s o f d i -a c t i v a t e d carbon acids XYCH2 provide s e n s i t i v i t i e s and i n t e r c e p t s (methane p&J t h a t decrease on i n c r e a s i n g t h e a c i d i t y o f -the paren! carbon a c i d (Y=H). Charge demands q x o f s u b s t i t u e n t s i n X$H are obtained by applying an improved charge-C(13) s h i f t r e l a t i o n s h i p : t h e numerical values are smaller than those obtained from benzyl carbanions PhCH-X. These r e s u l t s are i n t e r p r e t e d as manifestations o f s a t u r a t i o n phenomena. The small charge demand o f t h e cyano group i s confirmed: s t e r i c hampering o f resonance i s evaluated i n carbanions o f a -a c t i v a t e d p h e n y l a c e t o n i t r i l e s and o f benzhydryl carbon acids r e l a t i v e t o those o f s u b s t i t u t e d a c e t o n i t r i l e s and o f benzyl carbanions. N(15) s h i f t s o f open chain and h e t e r o c y c l i c n i t r o a n i o n s provide a c l u e f o r i n t e r p r e t i n g t h e dichotomous dependence o f s h i f t s from charge: an e x t r a o r d i n a r y C(13)--N(15) s h i f t r e l a t i o n s h i p and a ncharge-N(15) r e l a t i o n s h i p i s proposed.
INTRODUCTION

Evaluation of interactions between contiguous functionalities: substituent effect treatment and charge mapping as complementary approaches
I n h i s book Louis P. Hammett s t a t e s t h a t " t h e p r i n c i p l e ( o f l i n e a r f r e e energy) i s concerned w i t h t h e r e a c t i v i t y o f molecules whose s t r u c t u r e can be d i v i d e d i n t o a r e a c t i n g group X and a non r e a c t i n g residue R. I t asserts t h a t i n t h e absence o f strong s p e c i a l i z e d i n t e r a c t i o n s between R and X....".
( r e f . 1 ) Althouah not oDenlv declared i t i s surmised t h a t t h i s I "
. . 
l i m i t a t i o n i s r e l a t i v e e i t h e r t o s t e r i c f a c t o r s and/or t o e l e c t r o n i c i n t e r a c t i o n s between proximate f u n c t i o n a l i t i e s . The i n v e s t i g a t i o n whether t h e above l i m i t a t i o n can be circumvented i n t h e l a t t e r case has been t h e t o p i c o f our research i n t h e l a s t 8 years ( r e f . 2-15): i n f a c t , t h e q u a n t i t a t i v e knowledge o f how and t o what e x t e n t contiguous f u n c t i o n a l i t i e s i n t e r a c t i s o f primary importance i n organic chemistry. Our approach has been t h e f o l l o w i n g : we have e l e c t e d t h e n.m.r. method as s t r u c t u r a l probe and have chosen systems (A) as models f o r d e t e c t i n g t h e e f f e c t o f t h e v a r i a b l e f u n c t i o n a l i t y X on t h e contiguous "involved" group G. We have been able t o q u a n t i f y both t h e mesomeric and t h e p o l a r -i n d u c t i v e eype o f i n t e r a c -( A )
(
i o n s between G and X by m o n i t o r i n g t h e response o f a remote magnetic monitor t o t h e v a r i a t i o n o f t h e s u b s t i t u e n t s X. Although t h e WIN = H-1, C-13 and F-19 respond e q u a l l y w e l l , considerations o f r e l a t i v e s e n s i t i v i t i e s and of product a v a i l a b i l i t y tend t o p r e f e r as a monitor t h e C-13 s h i f t . The r e s u l t o f these s t u d i e s has been t h e proposal o f t h r e e scales o f e l e c t r o n demands o f s u b s t i t u e n t s X: these i n c l u d e primary, a r y l -s u b s t i t u t e d , and h e t e r o c y c l i c f u n c t i o n a l i t i e s . ( i ) The uIB scale ( I stands f o r i n d u c t i v e , B f o r b e n z y l i c ) i s r e l a t i v e t o p o l a r -i n d u c t i v e e f f e c t s exerted by X on Hon i n ( I ) ; ( i i ) t h e 91-scale ( R stands f o r resonance and t h e minus s p e c i f i e s i t i s r e l a t i v e t o electron-withdrawing s u b s t i t u e n t s X ) i
s r e l a t i v e t o mesomeiric e f f e c t s exerted by X on Non i n (111); (iii) t h e uc scale ( c stands f o r c o n t iguous and t h e minus has t h e above n o t a t i o n ) i s r e l a t i v e t o t h e blend o f t h e previous p o l a r i n d u c t i v e and mesoneric e f f e c t s exerted by X on I4on i n (111). Values are r e p o r t e d i n Table 1 .
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The u c s c a l e i s intended t o account f o r t h e v a r i a t i o n o f a p r o p e r t y i n monoparametric r e l at i o n s h i p s , and t h e uIB together w i t h t h e uR-scales are intended f o r biparametric r e l a t i o n s h i p s . The t h r e e scales served t o account f o r v a r i a t i o n s o f n.m.r. p r o p e r t i e s o f n e u t r a l and anionic systems i n extrathermodynanic r e l a t i o n s h i p s , and f o r a c i d i t i e s o f carbon acids ( i n DMSO and i n t h e gas phase), o f n i t r o g e n acids ( i n DMSO), o f oxygen acids ( i n H20) i n thermodynamic r e l a t i o n s h i p s . I t i s c l e a r t h a t i n thermodynamic r e l a t i o n s h i p s t h e p r o p e r t y m o n i t o r i n g t h e e f f e c t o f s t r u c t u r a l v a r i a t i o n s o f X, f a r from being remote from G, i s i n s t e a d j u s t associated w i t h t h e i n v o l v e d G. Our approach revealed f r u i t f u l f o r understanding t h e s t r u c t u r a l r e o r g a n i z a t i o n o f carbon and n i t r o g e n acids on t h e i r way t o conjugate anions.
( r e f . 6-81.
As an a l t e r n a t i v e approach, t o improve t h e Spiesecke and Schneider c h a r g e -s h i f t r e l a t i o n s h i p (1) ( r e f . 16 at( -13 C ) = 122.8 +ZAi -160(qc-1) -(where A i i s t h e s h i e l d i n g e f f e c t exerted by t h e i t h residue, q c i s t h e e l e c t r o n d e n s i t y on t h e t r i g o n a l , charged carbon atom).
carbenium i o n s ( r e f . 9 ) . Since t h e generation o f a negative rc charge occurs whenever t h e CH bond of t h e precursor carbon a c i d i s contiguous t o a carbanion s t a b i l i z i n g f u n c t i o n a l i t y , t h e n e l e c t r o n d e n s i t y q c r e s i d i n g on t h e carbanionic carbon i s a d e s c r i p t o r o f t h e withdrawing power exerted by X from t h e carbanionic centre, and r e q u i r e s t o consider t h e "involved" group G as a monitor. The charge map approach i n carbanions i s t h e r e f o r e complementary w i t h t h a t based on s u b s t i t u e n t parameters bc, and (UIB, U R -) .
SATURATION PHENOMENA IN THE METHANE CARBON ACIDS A N D WITHDRAWING PRIMARY FUNCTIONALITIES
CONJUGATE CARBANIONS DI-SUBSTITUTED BY T W O ELECTRON-
A g r e a t deal o f a c i d i t i e s have been measured i n DMSO by F. Bordwell C02Et, CN, SO Ph, COPh, N02). The a , , and t h e (UIB, UR-) sets o f parameters n i c e l y account f o r t h e a c i d i t i e s o f t h e f a m i l i e s . More i n t e r e s t i n g l y , t h e a c i d i t y data may be t r e a t e d assuming a d d i t i v i t y o f t h e e f f e c t s o f s u b s t i t u e n t s X and Y and thus considering t h e acids XYCH2 as d i s u b s t i t u t e d methanes. Equations ( 3 ) and ( 4 ) are f o r nono-parametric and di-parametric treatments r e s p e c t i v e l y ( d i s t h e Leffler-Grunwald o p e r a t o r ) .
eq. (4) F i t t i n g parameters r e s u l t i n g from such treatments are r e p o r t e d i n Table 2 . I t i s observed t h a t on going from Y=Ph t o Y=N02 e i t h e r e c o r @R and s o r t decrease. On considering t h a t t h e already remarkable a c i d i t y o f nitromethane i s much l e s s s e n s i t i v e t o e f f e c t s o f f u r t h e r electron-withdrawing groups than t h e r e l a t i v e l y weak a c i d i t y o f a c e t o n i t r i l e (Y=CN, X=H) o r o f toluene (Y=Ph,X=H), t h e decrements o f s e n s i t i v i t y and o f t h e values o f s o r t are c l e a r l y due t o s a t u r a t i o n phenomena. For X=Y=H, t h e values o f s o r t would assume t h e meaning o f t h e p K a o f methane. I t i s evident t h a t , because o f s a t u r a t i o n , such an e x t r a p o l a t i o n i s devoid o f aKy s i g n i f i c a n c e . Both t h e @ a n d t h e ( s , t ) values are l i n e a r l y r e l a t e d t o t h e a c i d i t i e s o f monosubstituted methane carbon acids ( f o r Y=H, CH3X) and t o t h e m c h a r g e demand o f X, q x ( v i d e i n f r a ) . I t i s p o s s i b l e ( r e f . 15) t o e x t r a p o l a t e from a combination o f such r e l a t i o n s h i p s t h e a c i d i t y o f methane (pLa i n t h e range 71-73). F u r t h e r i n s i g h t s i n t o t h e s a t u r a t i o n phenomenon are obtained from t h e C-13 spectra o f t h e conjugated carbanions o f t h e d i -a c t i v a t e d carbon acids, t h e a c i d i t y o f which has been discussed so f a r . The f i r s t step consisted i n -t r e a t i n g ( r e f . 14) w i t h eq. 2 t h e C-13 s h i f t s o f t h e carbanionic carbons o f carbanions X$H
(2) s u b s t i t u t e d w i t h two i d e n t i c a l groups X:
t h i s gave access t o t h e rc e l e c t r o n d e n s i t i e s qc r e s i d i n g on t h e charged carbons. equation ( 3 ) equation ( 4 ) 
. . a C o r r e l a t i o n c o e f f i c i e n t . bNumber o f p o i n t s , corresponding t o t h e X s u b s t ituents. are r e l a t e d t o t h e m c h a r g e demands qx o f t h e a c t i v a t i n g groups X: qx=(2-qc)/2. The qx values are thus i d e n t i f i e d w i t h t h e f r a c t i o n o f m c h a r g e t r a n s f e r r e d from t h e carbanionic carbon t o t h e group X and are t h e r e f o r e a r e l a t i v e measure o f t h e nesomeric electron-withdrawing c a p a c i t y o f electron-poor primary f u n c t i o n a l i t i e s . These values are r e p o r t e d -i n Table 3, together w i t h t h e values obtained f o r t h e same groups i n benzylcarbanions PhCH X ( 3 ) . I t i s immediately evident t h a t t h e qx values i n -the d i -a c t i v a t e d X$H-carbanions are decreased r e l a t i v e t o those i n t h e benzyl systems PhCH X: t h i s r e s u l t i s again i n t e r p r e t e d i n t e r m o f s a t u r a t i o n phenomena. I n f a c t , w h i l e t h e
( g e n e r a l l y strong) electron-withdrawing group X has t o compete w i t h t h e r e l a t i v e l y weak phenyl group i n t r a s f e r r i n g t h e negative charge from t h e carbanionic carbon i n PhCH X, i t s competitor i n X2CH i s t h e same strong electron-withdrawing group X. The charge demands t h e r e f o r e are n o t " u n i v e r s a l " constants, but vary from system t o system. However,
i n t h e carbanions d i -a c t i v a t e d w i t h t h e primary f u n c t i o n a l i t i e s r e p o r t e d i n Table 3, t h e charge demands are a d d i t i v e . This fact, and t h e p r e d i c t i v e p o t e n t i a l i t y o f eq. 2 i s manifested i n F i g . 1 which compares t h e experimental C-13 s h i f t s o f t h e charged carbon o f carbanions d i -a c t i v a t e d w i t h n o n -i d e n t i c a l f u n c t i o n a l i t i e s XYCH-and t h e values c a l c u l a t e d
SC (13) w i t h eq. 2, r e w r i t t e n i n t h e form ( 5 ) . Since t h e qx value i s a measure o f t h e a p t i t u d e o f t h e group X t o accept by t r a n s f e r a f r a c t i o n o f mnegative charge from an adjacent carbanionic centre, and conversely t h e parameter i s a measure, r e l a t i v e t o t h e same group X, t o e n t e r t a i n mesomeric i n t e r a c t i o n s w i t h an e l e c t r o n p a i r placed on an adjacent n e u t r a l n i t r o g e n I atom, i t f o l l o w s t h a t a r e l a t i o n s h i p o f some s o r t between these two q u a n t i t i e s should be expected. Indeed, as F i g . 2 shows, t h e OR-and qx values are l i n e a r l y c o r r e l a t e d . This r e s u l t i s important because i t provides evidence t h a t t h e two independent approaches, t h e s u b s t i t u e n t e f f e c t treatment and t h e charge napping, are i n t e r n a l l y c o n s i s t e n t .
SATURATION PHENOMENA AND STERIC EFFECTS I N TRI-ACTIVATED CARBANIONS
The C-13 s h i f t s o f C(par2) i n benzyl systems PhCH-X do not c o r r e l a t e l i n e a r l y w i t h C(para) i n benzhydryl systems Ph2C X ( r e f . 20). The evidence we had i n hand ( r e f . 15) suggested t h a t s t e r i c e f f e c t s were o p e r a t i v e i n t h e l a t t e r case. To i n v e s t i g a t e i n a q u a n t i t a t i v e way t h e aspect o f s t e r i c i n h i b i t i o n o f resonance i n carbanions, we explored t h e p o s s i b i l i t y o f p r e d i c t i n g t h e s h i f t o f t h e carbanionic carboii i n t r i s u b s t i t u t e d systems. We modulated t h e s t e r i c congestion around t h e carbanionic carbon on considering t h e benzhydryl carbanions Ph$ X (4) and t h e a -s u b s t i t u t e d p h e n y l a c e t o n i t r i l e s PhC (CN)X (5): thus a cyano group, known t o e x e r t iilinimal s t e r i c requirements, s u b s t i t u t e s i n (5) on_e phenyl group i n ( 4 ) . Since t h e charge demand o f t h e phenyl group i n benzyl carbanions PhCH X (qph) i s v a r i a b l e on v a r y i n g X, we assumed, as i n d i c a t e d i n t h e Scheme, an i d e n t i c a l l y v a r i a b l e qph f o r t h a t phenyl group-of t h e two t h a t i n t h e benzhydryl systems was supposed t o be coplanar (Ph= _with t h e C -X moiety, w h i l e f o r t h e o t h e r phenyl we assumed i t was orthogonal (Phi) t o t h e C -X moiety and consequently we have l a b e l l e d i t w i t h q h = 3. Thus, t h e equation t h a t would provide t h e s h i f t o f t h e carbanionic carbon i n benzhydryl systems was r e w r i t t e n i n t h e f o r n o f eq. 6 sC(13) = 122.8 t 2Aph t AX -160 [(2-qph -qx -01-11 eq. (6)
hhere qphand qx are t h e values p r e v i o u s l y obtained and o p e r a t i v e ( r e f . 6 ) i n t h e benzyl carbanions. Values o f C-13 s h i f t p r e d i c t e d by eq. 6 are p l o t t e d vs t h e experimental ones: a n i c e l i n e a r r e l a t i o n s h i p i s obtained as shown i n F i g . 3.
Analogously, i t was thought t h a t i n a -s u b s t i t u t e d p h e n y l a c e t o n i t r i l e s t h e frame NC-C--X would leave poor chances t o t h e phenyl group t o e x e r t f u l l y i t s d e l o c a l i z i n g capacity. Assuming t h a t t h e copresence o f X and C N on t h e carbanion would behave, owing t o s a t u r a t i o n phenomena,
as a n i t r o group, we have assigned t o t h e qph i n (5) t h e value o f 0.10. For t h e anions o f 
t i t u t e d p h e n y l a c e t o n i t r i l e s t h e equation p r o v i d i n g t h e s h i f t o f t h e carbanionic carbon would t a k e t h e form o f eq. 7.
StC ( 
As i n d i c a t e d i n F i g . 4, a l s o i n t h i s case t h e p l o t o f t h e values p r e d i c t e d by eq. 7 and t h e experimental s h i f t s are n i c e l y l i n e a r l y c o r r e l a t e d . I n conclusion, i n t r i s u b s t i t u t e d carbanions i n which a t l e a s t one o f t h e a c t i v a t i n g groups has minimal s t e r i c requirements (e.g. t h e -CN), no s t e r i c i n h i b i t i o n o f resonance i s evidenced, o r a t l e a s t n o t l a r g e r than i n PhCH X. Instead, i n t h e benzyhydryl s y s t e m s t e r i c i n h i b i t i o n of resonance i s operative: j u s t f o r t h e sake o f s i m p l i c i t y , we have l a b e l l e d one phenyl as completely conjugated and t h e o t h e r phenyl group as c o n j u g a t i v e l y i n a c t i v e : i t i s c l e a r t h a t t h e r e a l system w i l l adopt an average conformation w i t h i n these two l i m i t s . (Y-CYANO-A N D (Y-SULFONYLCARBANIONS
One important aspect t h a t remains t o be f u l l y appreciated a r i s e s when i t i s considered t h a t t h e charge demands exerted by t h e cyano group and by f u n c t i o n a l i t i e s i n c o r p o r a t i n g second row elements (SOzR, O=P(OEt)Z) are weak indeed. I n m a l o n o n i t r i l e anion almost 60% o f t h e negative charge r e s i d e s on t h e carbanionic carbon! As p r e v i o u s l y discussed ( r e f . 61, a l l t h i s i n d i c a t e s t h a t t h e charge t r a n s f e r from a carbanionic carbon t o t h e adjacent X o f t h e k i n d as above i s n o t t h e primary mechanism o f s t a b i l i z a t i o n of t h e anionic species. A s t a b i l i z a t i o n mechanism i n t h e anion must be nonetheless o p e r a t i v e : evidence f o r t h i s i s manifested by t h e l a r g e increase i n a c i d i t y provided by t h e cyano group i n p h e n y l a c e t o n i t r i l e r e l a t i v e t o
toluene, even l a r g e r than t h a t caused by t h e methoxycarbonyl group, a f u n c t i o n a l i t y t h a t , upon forming an enolate, t y p i c a l l y provides s t a b i l i z a t i o n by charge t r a n s f e r . The cause o f s t a b i l i z a t i o n i n a-cyano-, a -s u l f i n y l -, a -s u l f o n y l -, a-phosphonylcarbanions must be looked f o r than i n t h e formation o f a n bonding between t h e carbanion c e n t r e and t h e X f u n c t i o n a l i t y , w i t h n e g l i g i b l e o r almost no charge t r a n s f e r .
I t i s evident t h a t t h e VB formalism i s a poor d e s c r i p t o r o f t h i s s i t u a t i o n : w i t h i n such theory, i n f a c t , s t a b i l i z a t i o n o f a species i s associated and accounted f o r w i t h rnesomerism among d i f f e r e n t l i m i t s t r u c t u r e s which are interconnected t o one another by e l e c t r o n (and thus charge) t r a n s f e r . The d e s c r i p t i o n o f a-cyanocarbanions as keteneimine n i t r o a n i o n s would r e q u i r e some a s s o c i a t i o n o f t h e n e g a t i v e l y charged n i t r o g e n w i t h c a t i o n s and i t s involvement i n hydrogen bonding. Absence o f e f f e c t s between p r o t i c and a p r o t i c solvents on t h e a c i d i t y o f m a l o n o n i t r i l e
( r e f . 19 ) and on t h e n.m.r. spectra o f i t s conjugate anion ( r e f . 14) a r e against such a d e s c r i p t i o n .
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Evidence f o r e s s e n t i a l l y l o c a l i z e d m bonding between t h e carbanionic carbon and an adjacent cyano ( r e f . 211, s u l f o n y l ( r e f . 221, and s u l f i n y l ( r e f .
23) group have been provided by b e a u t i f u l c r y s t a l l o g r a p h i c i n v e s t i g a t i o n s c a r r i e d o u t independently by Gais and by Boche:
t h e i r r e s u l t s e s s e n t i a l l y c o n f i r m t h e suggestions forwarded by t h e n.m.r. work ( r e f . 6 ) .
Almost 15 years ago, i n connection w i t h t h e exceptional, a r o m a t i c -l i k e s t a b i l i t y o f t h i i n -1 , l -d i o x i d e anion ( 6 )
( r e f . 24) and i t s benzo-congeners ( r e f . 251, we approached t h e problem o f bonding i n a -s u l f o n y l carbanions by e v a l u a t i n g t h e X-ray s t r u c t u r e s o f some aza-analogs o f t h e carbanions (ref. 26) . I n every case a strengthening o f t h e SO2-C bond and a s l i g h t involvement o f t h e S-0 bond was found, i n s t r i c t analogy w i t h t h e more recent Gais and Boche r e s u l t s . 
J J
HETEROCYCLIC AZINES AND AZOLES AS ELECTRON-WITHDRAWING GROUPS
Despite t h e u n i v e r s a l l y accepted c l a s s i f i c a t i o n o f heteroaromatics i n a -e x c e s s i v e and m -d e f i c i e n t systems, a q u a n t i t a t i v e r a n k i n g -i n o n l y p a r t i a l l y a v a i l a b l e ( r e f . 27) o r missing a t a l l . The study o f benzyl anions PhCH X i n which X i s e i t h e r a p y r i d y l , p y r i m i d y l , p y r a z i n y l , o r p y r i d a z i n y l r i n g has ascertained t h a t these heteroaromatics do s t a b i l i z e very e f f i c i e n t l y a contiguous carbanionic center by mesomeric mechanisms. Substantial negative charge i s t r a n s f e r r e d from t h e carbanionic c e n t r e t o t h e heterocycle, i n v o l v i n g h i g h m bond character o f t h e bond connecting these two s i t e s . As a consequence geometrical isomerism o f t h e anions nay e x i s t , simultaneously w i t h room temperature s h i f t non equivalence ( r e f . 20).
The n.m.r. evidence (comparison wis;h spectra of s p e c i a l l y t a i l o r e d methyl d e r i v a t i v e s , c o u p l i n g constants, and NOE esperiments) supports t h e preference f o r t h e geometrical isomer i n which t h e phenyl group i s cis t o t h e n i t r o g e n atom, as shown i n Scheme 2. I n t h e case o f benzylanions o f diazines, s a t u r a t i o n phenomena are again present, as i t i s shown by t h e small increase o f t h e charge demands o f 2-and 4 -p y r i n i d y l groups r e l a t i v e t o t h e 2-and 4 -p y r i d y l groups, which i n s t e a d are sizeably increnented r e l a t i v e t o t h e phenyl group ( q = 0.29 i n diphenylmethanel. Ph
NITROANIONS: RESPONSE OF N-15 SHIFTS TO u AND T CHARGE
R e l a t i v e t o t h e n e u t r a l precursors, N-15 s h i f t s o f n i t r o a n i o n i c species derived from aromatic and heteroaromatic amino-and amido f u n c t i o n a l i t i e s are present a t lower f i e l d s (Table 4 ) . Instead, t h e N-15 s h i f t s of t h e p y r i d y l n i t r o g e n i n carbanionic and n i t r o a n i o n i c species i n which t h e p y r i d y l n i t r o g e n i s conjugated w i t h t h e a n i o n i c centre, i s displaced towards h i g h -f i e l d . This dichotomous behaviour i s i n t e r p r e t e d on considering t h a t t h e generation o f a negative charge ( e l e c t r o n p a i r ) i n an s$ o r b i t a l o f a t r i g o n a l n i t r o g e n causes a l o w -f i e l d s h i f t , w h i l e an increment i n t h e m e l e c t r o n d e n s i t y on a t r i g o n a l n i t r o g e n w i t h t h e e l e c t r o n p a i r r e s i d i n g i n t h e p o r b i t a l causes a h i g h -f i e l d displacement. Two f a c t s support t h i s i n t e r p r e t a t i o n . 
i v e t o carbon acids. I n f a c t , s e n s i t i v i t i e s o f carbon a c i d s CH3X and PhCH2X and o f analogous n i t r o g e n a c i d s NH2X and PhNHX t o p o l a r -i n d u c t i v e and mesomeric e f f e c t s e x e r t e d by subs t i t u e n t s X a r e j u s t opposite: w h i l e a c i d i t i e s of carbon a c i d s are dominated by t h e mesomeric e f f e c t s e x e r t e d by X ( r e f . 71, a c i d i t i e s o f n i t r o g e n a c i d s a r e dominated by t h e
p o l a r -i n d u c t i v e e f f e c t s e x e r t e d by X ( r e f . 8). The n i t r o a n i o n sp2 e l e c t r o n p a i r has n o t t h e r i g h t symmetry f o r being d e l o c a l i z e d o n t o X and t h u s does n o t p a r t i c i p a t e d i r e c t l y by a niesomeric mechanism t o t h e s t a b i l i z a t i o n o f t h e n i t r o a n i o n : i n s t e a d , p o l a r -i n d u c t i v e i n t e r a c t i o n s w i t h t h e contiguous f u n c t i o n a l i t y X w i l l be p r i m a r i l y r e s p o n s i b l e f o r a c i d i t y v a r i a t i o n s . S u b s t i t u t i o n o f a N-H bond w i t h and sp* e l e c t r o n p a i r w i l l decrease t h e e l e c t r o n demand o f n i t r o g e n : as a consequence, t h e e l e c t r o n p a i r s i t t i n g i n t h e p o r b i t a l o f a t r i g o n a l n i t r o g e n o f a n i t r o a n i o n w i l l be more a v a i l a b l e f o r d e l o c a l i z a t i o n on n acceptor groups. The h i g h -f i e l d s h i f t experienced by t h e p y r i d y l N-15 n i t r o g e n s h i f t on going f r o m 2-and 4-aminopyridine t o t h e corresponding n i t r o a n i o n s should be i n t e r p r e t e d i n t h e above terms, as an i n d i r e c t r e l e a s e o f t h e p -n e l e c t r o n p a i r o f t h e a n i o n i c n i t r o g e n . Q u a n t i t a t i v e r e l a t i o n s h i p s between N-15 s h i f t s and e l e c t r o n d e n s i t y r e s i d i n g t h e r e i n have been p r e v i o u s l y proposed ( r e f . 28): t h e i r v a r i a b l e success depended upon t h e s o p h i s t i c a t i o n o f t h e c a l c u l a t i o n p r o v i d i n g t h e n e l e c t r o n d e n s i t y . I n f a c t , w h i l e t h e s e n s i t i v i t y o f C-13 t o n e l e c t r o n d e n s i t y has been d i r e c t l y obtained, w i t h o u t t h e need o f any MO c a l c u l a t i o n , simply by p l o t t i n g experimental s h i f t v a r i a t i o n s vs t h e t o t a l n charge r e s i d i n g on c y c l i c symmetrical aromatic i o n s d i v i d e d by t h e number o f t r i g o n a l carbon atoms, i n t h e case o f n i t r o g e n heteroaromatics, because t h e n e l e c t r o n d e n s i t y i s unevenly d i s t r i b u t e d between n i t r o g e n and carbon atoms, t h e n i t r o g e n n charge d e n s i t i e s must o r i g i n a t e f r o m t h e o r e t i c a l c a 1 cu 1 a t i on s .
The t h e o r e t i c a l l y expected l i n e a r dependence o f N-15 s h i f t s f r o m n e l e c t r o n d e n s i t y i s e x p e r i m e n t a l l y warrented by t h e e x t r a o r d i n a r y C(13)-N(15) s h i f t l i n e a r r e l a t i o n s h i p r e p o r t e d i n F i g . 5: t h e s t r a i g h t l i n e can be expressed a n a l y t i c a l l y i n t h e f o r m o f eq. (8) The r e l a t i o n s h i p o f eq.(8) i s a l s o p a r t i c u l a r l y i m p o r t a n t because i t documents, on an experimental and q u a n t i t a t i v e basis, t h e several t i m e s declared analogy o f c y c l o p e n t a d i e n y l loo- Table 4 
Scheme 3
Charge maps i n 2-and 4 -b e n z y l p y r i d i ne c a r b a n i o n s . Qph=6.185 ; Zqn=14D05 a n i o n and p y r r o l e , i n d e n y l a n i o n and i n d o l e , f l u o r e n y l a n i o n and c a r b a z o l e , p h e n y l l i t h i u m eq. ( 9 ) a r e a p p l i e d t o t h e C-13 and N-15 s h i f t s o f 2-and 4 -b e n z y l p y r i d i n e c a r b a n i o n s , t h e c h a r g e maps r e p o r t e d i n Scheme 3 a r e o b t a i n e d . I t i s r e w a r d i n g t o n o t e t h a t t h e t o t a l number o f G e l e c t r o n s C q o b t a i n e d upon summati-on o f t h e l o c a l n -e l e c t r o n d e n s i t i e s i s e x t r e m e l y c l o s e t o t h e t h e o r e t i c a l v a l u e s o f 14 e , s i m p l y o b t a i n e d b y a d d i n g t h e e l e c t r o n p a i r o f t h e c a r b a n i o n t o t h e 1 2 n e l e c t r o n s o f t h e t w o r i n g s .
